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As a first approximation, Ebert supposes that the velocity v of every molecule is the same. In this case the spectral band, into which what would otherwise be a mathematical line is dilated, has the limiting wave-frequencies
N(l + v{V),          N(l-v/V), .....................(4)
and between these limits is of uniform brightness. For the number of molecules whose lines of motion lie between 9 and 0 + dO is proportional to sin 6 dO, and this again by (1) is proportional to dn. It is here assumed that the spectrum is formed upon a scale of wave-frequencies; but for the present purpose the range concerned is so small that it becomes a matter of indifference upon what principle the spectrum is disposed.
The typical case of interference arises when two streams of homogeneous light are superposed, which differ in nothing but phase. If 8 denote this difference of phase, the vibrations may be represented by cos ^ + cos (ty + 8), or by
2cos-| 8. cos (^ + ^ 8);    ........................(5)
and the intensity is
J = 4 cos2 ^ 8..................................(6)
If the two streams are obtained by reflexion at the opposite faces of a parallel plate, the circumstances are somewhat more complicated. But the simple theory is applicable even here as a first approximation, which becomes more and more rigorous as the difference of optical quality between the plate and the medium in contact with it is supposed to diminish. If ^ be the index of the plate, A its thickness,
8 =
V
If the plate be of air, /* = 1.   In any case the variation of //, is small compared to that of n; so that if A denote the equivalent thickness of air, we may take
J = 4sin2{27r?iA/F},   ...........................(8)
a function of n—the frequency, as well as of A and V.
If now the light be heterogeneous, we have nothing further to do than to integrate (8) with respect to n, after introduction of a factor i such that i dn represents the illumination corresponding to dn*. In the present case, where the intensity is supposed to be uniform within limits % and na, and to vanish outside them, we have
r,«2 $ I dn = ki\   sin2 (2?mA/ V) dn
J   7t|
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(9)
* It is here assumed that the range included is too small to give rise to sensible chromatic variation.
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